Clarithromycin modulates Helicobacter pylori-induced activation of nuclear factor-κB through classical and alternative pathways in gastric epithelial cells.
Infection of gastric epithelial cells by Helicobacter pylori stimulates the activation of nuclear factor-κB (NF-κB) and the upregulation of interleukin-8 (IL-8) expression. Activation of NF-κB can occur through classical (p50/p65) and alternative (p52/RelB) pathways. The role of the bacterial cag pathogenicity island (PAI) in these events is controversial. This study aimed to evaluate the hypothesis that the CagA protein is required for H. pylori-induced activation of NF-κB and upregulation of IL-8 expression, and for clarithromycin (CAM) to exert its molecular effects. Cultured KATO-III human gastric cancer cells were treated with extracts of H. pylori strains ATCC43504 (cag PAI(+)) and ATCC51932 (cag PAI(-)) for 24 h. NF-κB and phospho-IκB protein expression was then evaluated using western blotting. IL-8 mRNA expression was evaluated using the reverse transcription polymerase chain reaction. Following the separation of the proteins using two-dimensional gel electrophoresis, proteomes of the two bacterial extracts were compared using nanoflow liquid chromatography-tandem mass spectrometry (nanoLC-MS/MS) analysis. Although the protein profiles of the two extracts differed, both extracts induced IκBα phosphorylation, upregulation of IL-8 expression, and NF-κB activation through classical and alternative pathways. In cells treated with either of the bacterial extracts, CAM inhibited H. pylori-induced activation of NF-κB and upregulation of IL-8 expression. These results suggested that CagA is not required for H. pylori-induced activation of NF-κB and upregulation of IL-8 expression in gastric epithelial cells. H. pylori-induced NF-κB signaling can occur through classical and alternative activation pathways, and that CAM inhibits these two pathways.